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(57) [Abstract] 
[Objective) 

When offering to laminate of polypropylene or other 
thermoplastic resin, offer EVOHresin composition which 
issuperior in stretching property^ gas barrier property and 
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45J/g l^±T% t^^s 150 deg C Ja±a)®ffi(^ 




multilayer structure which uses that. 
[Constitution] 

entire surface area (All amount of heat ) being 45 J/g or 
greater in melting curve which shows endothermic peak 
whichis measured by differential scanning calorimeter , at 
same time, surface area (amount of heat ) of 150 deg C or 
greater is 55 J/g or less and ethylene-vinyl acetate-based 
copolymer saponate resin compositions which is 
madefeature 



Claims 

45J/g \il±X\ t^-Z)^ 150 deg C ia±COS«(l!a 
m)t< 55J/g aTVhi>Z.t^imtti>:L^[yl^ 



[Claim{s)] 
[Claim I] 

entire surface area (All amount of heat ) being 45 J/g or 
greater in melting curve which shows endothermic peak 
whichis measured by differential scanning calorimeter , at 
same time, surface area (amount of heat ) of 150 deg C or 
greater is 55 J/g or less and ethylene-vinyl acetaterbased 
copolymer saponate resin compositioDe which is 
madefeature 

[Claim 2] 

Furthermore, borated combination ones, containing 
compound of at least one which is chosen from copper 
compounds aluminum compounds titanium compounds 
zirconium compound, ethylene-vinyl acetate-based copolymer 
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^<*>r><b!fe(A)i:;:3^lcl2^fi(D^LNX^ly>- 
KSexyu^^t«^<*^><bia(B)i:a)x5^U 
>^**<7)**< 3-20 ^ ;u%-efc4c<!:$ 

KS^^ 1-^ l^•rtl3!)^tB«cDx^^>-KKe- 
6] 

[il3}t^ 7] 

Specification 
lOOOl] 

EvoH ^slM^aJlE^xl;^*l^ffll^fc^B«l 



[0002] 



saponate resin compositiono which isstated in Claim 1 which 
becomes and makes feature 

[Claim 3] 

ethylene- vinyl acetate-based copolymer saponate of 2 kinds 
or more where ethylene content differs 
blending,ethylene-vinyl acetate-based copolymer saponate 
resin compositiono which is stated in Claim 1 or 2 which 
becomesand makes feature 

[Claim 4] 

ethylene-vinyl acetate-based copolymer saponate where 
compounded amount is most (A ) with ethylene-vinyl 
acetate-based copolymer saponate where compounded 
amount is many next (B ) with difference of the ethylene 
content is 3 - 20 mole % and ethylene-vinyl acetate-based 
copolymer saponate resin compositiono which is stated in 
Claim 3 which is made feature 

[Claim 5] 

Layer which consists of ethylene-vinyl acetate-based 
copolymer saponate resin composition which is statedin 
Claim 1-4 any laminating thermoplastic resin layer at least in 
one surface, multilayer structureo which becomes and makes 
feature 

[Claim 6] 

At least, multilayer structureo which is stated in Claim 5 
which you drew in the uniaxial direction and make feature 

[Claim 7] 

thermoplastic resin is polyolefin resin and multilayer 
structureo which is stated in Claim 5 or 6 which is made 
feature 



[Description of the Invention] 
[0001] 

[Field of Industrial Application] 

this invention regards ethylene-vinyl acetate-based copolymer 
saponate (Below, EVOH you briefly describe. ) resin 
composition and multilayer structure which uses that, 
furthermore details when offering to laminate of the 
polypropylene or other thermoplastic resin, are something 
regarding EVOHresin composition which is superior in the 
stretching property^ gas barrier property and multilayer 
structure which uses that. 

[0002] 

[Prior Art] 
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-fiSlc, EVOH \t. SB^tt, «mi»±tt. Bift 

«>«!a>j!ft5iaiit«j8taiiUTffli>c>*i-ci^ 

'JA'-ttA<s^b■r-&<!:L^ofcrp^s^$^■rs. 

EVOH (C#a"IMa>J0)^*D(4*gaBe 53-88067 
^'ii«.if#BgBg 59-20345 ■^^®)-V'/-K'J75K 
?^«8g<D::^U>K(f#MBS 52-141785 
BflBS 58-36412 ^i^ffi/rfi: A<ffl^$tlTL^5. 



[0003] 

X. -^•ci*-«Si'U±a>^'S* EVOH 

M 45-60 ^;U%(7> EVOH tX^U^^^M 

25-^0 EVOH <ta)::^i^>K*a(?f ggBB 

63-264656 -^^i^ffi), y^lbJS 96 ^ ;U%jy±a) 
EVOH (t-tr^^bg 96 EVOH irCD 

:?L/>K^(4*§gBa 63-230757 



t^fBfW 7-405 16 ^^Sftfitt 

m^t:mzm^iti^^^(D evoh *<jiD8fts 



[0004] 

[|{WA<«3lLJ:5i:-r-5aS] 
LA^Uj:A<t),t#BaBS53-88067^'i^ffi-\?>!f#MBS 

59-20345 ^<&mm7Fmmvitmw^tt^%^ 



^#I^^BB 52-141785 ■§-i^ffi-Vi*#ggBg 58-36412 ■§■ 



X. ^#MBS63-264656-^i^ffiBg*ftffil-Ol,xT 

li , i^U>^**a):*:^<m'Ec-& evoh I5± 



1996-11-26 

Generally, EVOH, it is superior in transparency^ antistatic 
property, oil resistance* solvent resistance* gas barrier 
property* fragrance retention etc, but because onother hand, 
impact resistance is inferior, other thermoplastic resin 
laminating, itis used. 

But, drawing this multilayer structure, way when it does, at 
time of the drawing breaking and pinhole* crack etc occur in 
EVOH layer, it possesses the problem that as a result external 
appearance* transparency . gas barrier property deteriorates. 

Because of that, with objective which improves this stretching 
property, addition ofvarious plasticizer (Japan Unexamined 
Patent Publication Showa 5 3- 88067 disclosure* Japan 
Unexamined Patent Publication Showa 59-20345 disclosure ) 
and blend (Japan Unexamined Patent Publication Showa 5 2- 
141785 disclosure* Japan Unexamined Patent Publication 
Showa 58-36412 disclosure ) etc of polyamide resin is 
proposed to the EVOH. 

[0003] 

With also, one side EVOH where two kinds or more differs 
blending, the EVOH of resin composition* for example 
ethylene content 45-60 mole % which becomes and blend of 
EVOH of the ethylene content 25-40 mole % (Japan 
Unexamined Patent Publication Showa 6 3- 264656 
disclosure ), also EVOH of degree of saponification 96 
mole % or more and blend (Japan Unexamined Patent 
Publication Showa 6 3- 230757 disclosure ) etc of the EVOH 
under degree of saponification 96 mole % are proposed. 

Furthermore, in Japan Unexamined Patent Publication Hei 
7-405 1 6 disclosure , specific EVOH which is stipulated 
onbasis of differential calorimeter measurement is superior in 
hot drawing moldability, it is stated. 

[0004] 

[Problems to be Solved by the Invention] 

But, in order with Japan Unexamined Patent Publication 
Showa 5 3- 88067 disclosure and Japan Unexamined Patent 
Publication Showa 59-20345 disclosure disclosure technology 
toimprove drawing characteristic in satisfactory, it is 
necessary to add plasticizer to large amount, gas barrier 
property decreases because of this largely. 

From Japan Unexamined Patent Publication Showa 5 2- 
141785 disclosure and Japan Unexamined Patent Publication 
Showa 58-36412 disclosure disclosure technology problem 
remains in long run fabricability, multiple gel occurs in 
molded article, in addition becausecoloratipn etc happens, is 
not desirable. 

Concerning also, Japan Unexamined Patent Publication 
Showa 6 3- 264656 disclosure disclosure technology, with 
blend of EVOH where ethylene content differs largely 
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at^fy . i^mm 63-230757 ^i^^gg^sffiic 

-^L^TIi^5'^^>^b)tro EVOH ^fflL^SfcftSft 



[0005] 

HI-. 7-40516 ^ii^gB^Sffili. Sff 

^ic. *-rs#asj:y 10-30 deg csi^as 

E|l*> EVOH CD^H^^b$%ffiLTS#$fTO 

J:3<Cffl^. CH^ltf S#/^*'J•\'-•7< 
;^Affl^^^i:lc>!^LTIi$fc•^fc•jSS(DL^<t 



aiSI-tt-r-SB#JSi:*lc. EVOH <D»ilxtziiX/< 
[0006] 

L^T, 45J/g Jil±T% Tb^O, 

150 deg C JU±a)SDa(!^a)A< 55J/g JilTIJfc 
§ EVOH 81fli$fl)i)c^A<, A^A^-^)^H$<!?*■r 



*^A>l»EV0Hl»Ji|ilifiE1^lC. MIC 
lftLS'>^f<<!:t— ocD<b^ife$#*?-ti-4i: 

M<Dja)****ic0«i-*-r, 



deg C/min T? 230 deg C ^T-#SLfc^. 10 deg 
C/min -e 30 deg C ^T-KSLsSl/ 10 deg 

ft«**to4wi:l-J:yff L\ ±m9tS.U 150 



1996-11-26 

transparency^ gas barrier property becomes deficiency, in 
orderto use EVOH of low degree of saponification, 
concerning Japan Unexamined Patent Publication Showa 6 3- 
230757 disclosure disclosure technology thermal stability 
becomes bad and means to cause occurrence of geh 

[0005] 

Furthermore, at time of drawing, to temperature which 10-30 
deg C is higher than drawing temperature first after 
temperature rise, heat release itdoes Japan Unexamined Patent 
Publication Hei 7-405 1 6 disclosure disclosure technology, to 
drawing temperature and draws, namelyconsidering 
crystallization of EVOH, being something which did the 
drawing , as for improvement of stretching property (void^ 
cracks unevenness ) although it is seen, as for stretching 
property from said disclosure Working Example with draw 
ratio of extent which is offeredto container production, , 
vis-a-vis kind of application* for example drawing barrier 
film application etc where high kind of drawing 20 times or 
more with area ratio is required it is not something which still 
it issatisfied, margin of improvement remains in further 
stretching property. 

Then, when offering to laminate of polypropylene or other 
thermoplastic resin etc, without impairing gas barrier property 
where EVOH is superior, it is superior in 
transparency,breaking, pinhole^ cracky drawing uneven 
which development of satisfactory EVOHresin composition 
of the stretching property which it does not occur is desired. 

[0006] 

[Means to Solve the Problems] 

Therefore, as for this inventor etc, in order that this problem is 

solved,entire surface area (All amount of heat ) being 45 J/g 
or greater in melting curve which shows endothermic peak 
whichis measured result of diligent research, by differential 
scanning calorimeter , at same time, the EVOHresin 
composition where surface area (amount of heat ) of 1 50 deg 
C or greater is 55 J/g or less, solves this problem to discover, 
this invention was completed. 

With this invention, when in this EVOHresin composition, 
furthermore borated combinationones, containing compound 
of at least one which is chosen from the copper compound* 
aluminum compound* titanium compound* zirconium 
cornpound, efTect of stretching property* gas barrier property 
or other this invention which is superior is shown 
especiallyremarkably. 

Furthermore with differential scanning calorimeter with 10 
deg C/min to 230 deg C temperature rise afterdoing, with 10 
deg C/min cooling it does to 30 deg C 
concemingmeasurement, when again temperature rise doing 
with 10 deg C/min, it does byseeking melting curve which 
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deg c &L±<Dmm^m^t^. 



[0007] 

fSBj(7) EvoH mf!imfS.^(o-^mm(Dm,m 

i^nx'&^Hzixiz^iti^ztitUi^). mum 

b 150 deg C ±lzm.^m\lytzt^ 
mm a~b i:35t^?)^$ c. mm a-b i:3E*5§ 

a~c~b a-d-b T'H*4x^>®S(S,+S2)-efe 

y. 150 deg c ja±a)sstiifiii c~b tmm 

b-d ^Klft c-d -eB^tt^SIKS})^?^^). 



lftS*< 55J/g JUT-Cfe+tli J:L^o 



[0008] 

*5§fl^a) EVOH tLTii. ±u.<Dta<mWii&& 

ffi^lCfcL^T. ±SW(^ift»)A< 45J/g )il±, 
Sf^Uli 50J/g ia±. MI-*f^L<(t 53~80J/g 
X\ A^O. 150 deg C U±<Dmm{^MW 55J/g 
KIT. »*L<I* 50J/g lilTX-fc-S EVOH-efeil 

fi)A<45J/g5|£gST-liK*/<'J-V-tt*<TSi:ti: 
y , 150 deg C Iil±roSS([!ft»)*< 55J/g ^ jgx. 

§<!:s#tt*<^3£^^i:^Ey*«w©3alS^^$ 



[0009] 

±l£4#^o EVOH «t)iiiiafiE*«3^»^:^,^i:L 
TI*,4#lc$i)IS$ti-5Zi:?Jf<.EVOH icSlli^ 

(Dsimm. m^Lii^mis. 2-20 ror^u+^uji^ 

ItOTKUT^Ua— ^US^fif^ EVOHIOO l«ap 
irJPfLT 1-10 Iftffll, »tL<lt 2-5 aSSP^ 
jQ-T'Si^ji.EVOH mi** 

^l^'iir^ 0.1-10 t;u%. ff^Uii 0.5-5 * 
<DS''d:'i> EVOH $-aui±:?b>K-r'6*ji'd: 
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shows endothermic peak measures surface area of the entire 
surface area and ISO deg C or greater. 

[0007] 

Furthermore if you explain making use of Figure 1 in detail, 
when the Figure 1 starts rising (There are not times when it is 
limited to this. ), peak of said melting curve with melting 
curve of ICazunori type example of EVOHresin composition 
of this invention, point endpoint of the a« peak as b 
designates, when pulling straight line on 150 deg Cpoint 
which mixes with curve a-b point which mixes with the c^ 
straight tine a-b as d designates, entire surface area as it is 
called in this invention with surface area (S1+S2 ) which 
issurrounded with curve a-c-b and straight line a-d-b, surface 
area of 150 deg C or greater is the surface area (S2 ) which is 
surrounded with curve c-rb and straight line b-d and the * 
straight line c-d. . 

If in other words, with this invention, amount of heat which is 
displayed withabove-mentioned surface area (S1+S2 ) being 
45 J/g or greater, amount of heat which at thesame time is 
displayed with surface area (S2 ) 55 J/g or less should have 
been. 

[0008] 

Below, this invention is expressed in detail. 

As EVOH of this invention, as though it is a description 
above, the entire surface area (All amount of heat ) 45 J/g or 
greater* preferably 50 J/g or greater* furthermore being 
preferably 53~80 J/g in melting curve which shows 
endothermic peak which is measured by differential scanning 
calorimeter , if at same time, itshould have been a EVOH 
where surface area (amount of heat ) of 150 deg C or greater 
is 55 J/g or less* preferably 50 J/g or less,entire surface area 
(All amount of heat ) under 45 J/g oxygen barrier property 
becomes deficiency in this melting curve. When surface area 
(amount of heat ) of 1 50 deg C or greater exceeds 55 J/g, 
stretching property becomes the unsatisfactory and does not 
show effect of this invention. 

[0009] 

Has alkyi chain of plasticizer* for example carbon number 
2-20 of high melting point in EVOH withoutespecially being 
restricted as method which obtains theabove-mentioned 
specific EVOHresin composition, poly alcohols etc which 
vis-a-vis the EVOH 1 00 parts by weight 1-10 parts by 
weights preferably 2-5 parts by weight method of adding. In 
EVOH specific functional group* for example mono 
carboxylic acid chemical compound and epoxy compound* 
amino compound etcO. 1-10 mole %* preferably 0.5-5 
mole % graft method of doing. Or 2 kinds or more method etc 
which blends can list EVOH where the ethylene content 
differs 
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ui>'^-ct.&tmm\z±t&n^a) evoh mm 

fj:^ EVOH.^-afel±:fU>K-r-S:*;4A<«il 

•cfcy, KIT, te^aicoL>T»a*-r'5. 

[0010] 

EVOH irLTIi. ?#lc$l]|8$^^^^L^A<, 
L^■rtLt,X^^>^^MA< 20-60 *;u%, 
L<l* 25-50 Ml::»*L<(i 27-45 ^ 

JU%-C\ -trXbS 96 t ;u%Jil±T-fc4ci:A<il 

[0011] 

IS EVOH iix^u>-SKt*-;uSftM^«;(D 



K EVOH li. '>MT*fetl.lS a-:tU"7-f>, ^tS 
(J'^')7'^'JP-K'J;U. (>'S')T'>'J;U75 

^■Ib. T-tr'S'-;Hb. vTyxf^jUbJEttT^gf 

[0012] 

:^;f£B^(CfcL^TIi, EVOH(D*J;ijffg 

icsiitifc 2 aw±tD EVOH u>K-rttif 
■5 2 iiJji±(D EVOH ^mi^^ztAm^L<. m 

:^b>KIZfcL^T. Stl^^aO)^L^ EVOH(A) 
<t;:felClB^MO)^L^ EVOH(B)<t(DX^b>^ 
^M.<Dmt)< 3-20 ^;U%.Sf$L<l* 3-15 =E 

Hlc»*L<li 5-15 * ;i/%"efc-5C<!:*<» 
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differs. 

EVOH where ethylene content differs as method which 
obtainsabove-mentioned specific EVOHresin composition 
simply 2 kinds or more method whichblends being optimum , 
you detail even among them below, concerning said method. , 

[0010] 

Especially it is not restricted as EVOH which it uses. In each 
case ethylene content 20 - 60 mole %^ preferably 25-50 
mole %s furthermore with preferably 27-45 mole %, is 
degree of saponification 96 mole % or more, it is desirable . 

ethylene content decreases under 20 mole % gas barrier 
property^ melt forming property at time of high 
humidity.when it exceeds 60 mole %, satisfactory gas barrier 
property is not acquired. 

also, degree of saponification decreases under 96 mole % gas 
barrier property and thermal stability^ moisture resistance. 

[0011] 

said EVOH is acquired with saponification of ethylene-vinyl 
acetate-based copolymer, said ethylene-vinyl acetate-based 
copolymer is produced by polymerization methods for 
example suspension polymerization^ emulsion 
polymerization and solution polymerization etc of option of 
public knowledge, can do also saponification of 
ethylene-vinyl acetate-based copolymerwith known method. 

said EVOH does not become inconvenient, if it is a trace, 
the;al-olefms unsaturated carboxylic acid "copolymerization 
modification " with compounds unsaturated sulfonic acid 
type compounds (meth ) acrylonitrile^ (meth ) acrylamide^ 
vinyl ether ^ vinyl chloride ^ styrene or other other 
comonomer. 

In range which does not impair gist of also, this invention, 
urethane formation^ acetalization^ cyanoethylation etc 
"post-modification it does not become inconvenient. 

[0012] 

Regarding to this invention, blend it should have done EVOH 
of 2 kinds or more which are chosen in option from in this 
EVOH, butespecially, EVOH of 2 kinds or more where 
ethylene content differs is used, tobe desirable , in said blend, 
EVOH where compounded amount is most (A ) with EVOH 
where compounded amount ismany next (B ) with difference 
of ethylene content 3-20 mole %^ preferably 3-15 
mole %^ fiirthermore is preferably 5-15 mole %, it is 
desirable . 

Difference of said ethylene content is not shown under 3 
mole % effect of the this invention, in addition when it 
exceeds 20 mole %, transparency becomes the deficiency, in 
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U>^^S^(a). EVOH(B)(;)X^b>#^MJ 
(b)i:-r*i:. I (a)-(b) I (D^Zt-Cfe^o 

[0013] 

:^U>K-r'5 EVOH ;K(DiB•&Ml::•^l^ 
TI±.:^U>K-r«> EVOH (7)flSI|IZj:ySll: 

EVOH ^7K-7;u:3-yu?§!«(::J§8?LTil^-r 
. EVOH 0<r>lbficDx5^u>-itK 

fc*lMiS-EV0H$?§ii;1^-r4:^ji^fif 

[0014] 

«^J^(i. EVOH ^ K5^7^U>KLfc»lz5§S4 
LT::^ u>K-r§*;4. «■ evoh ^^UMV^BV 

EVOH [C. ffiO) EVOH ^$2:JSttffiT'a^AD-rS 
^^t^Vt. EVOH ^K^-f:^U>KLfc^l::J§ 

[0015] 

fcL^T. :t®S(^llftfi)?b< 45J/g lU±r% 

150 deg C a±0)mm(^M)t< 55J/g JMT-efe 

^ EVOH iitiiiiiaj?it«5A<i#bti*a)r*fcy. ±tE 



*«esicfciNTi*.K EVOH mtmfSi^^m 

IS EVOH 8}ligia^«glc. MlC7f^':7^<l:^«3. 
v;^=I-H7A^b^^;!)^ba^f^^S^^^^^:<tt- 



addition also film manufacture stability becomes bad and in 
regard to utilityis not desirable. 

Furthermore difference of ethylene content, when ethylene 
content of EVOH (A )(a ), ethylene content of EVOH (B ) is 
done (b ) with, X (a ) - is (b ) X. 

[0013] 

It is selected appropriately by types etc of EVOH 
whichblends concerning respective compounded amount of 
EVOH which blends. 

As also, blend method, method especially of not being 
limited, water-al melting each EVOH in call solvent and 
mixing. Mixing with state which melts ethylene-vinyl 
acetate-based copolymer before saponification of each EVOH 
in methanol or other alcohol solvent, saponification method of 
doing. Or melting and mixing is done method etc which can 
list each EVOH, butusually method which melting and 
mixing is done is adopted. 

[0014] 

dry blend after doing for example each EVOH, melting 
method oft)lending. Each EVOH method of blending with 
molten state. Or you can list to EVOH of one kind of molten 
state, method etcwhich adds other EVOH with dry state. 

Even among them, dry blend after doing each EVOH, melting 
method which blends is practical with such as cost aspect of 
simplicity^ blend of equipment. 

[0015] 

This way entire surface area (All amount of heat ) being 45 
J/g or greater in melting curve which shows the endothermic 
peak which is measured with above-mentioned manufacturing 
method , by differential scanning calorimeter ,at same time, 
because EVOHresin composition where surface area (amount 
of heat ) of 150 deg C or greater is55 J/g or less is acquired, 
when EVOHresin composition of above-mentioned range 
ismanufactured, it is something where effect of this invention 
is shown forfirst time. 

Regarding to this invention, it can acquire films sheet which 
is superior in stretching property^ gas barrier property by 
using said EVOHresin composition,, but in especially said 
EVOHresin composition,fiirthermore borated combination 
ones, by fact that compound of the at least one which is 
chosen from copper compounds aluminum compounds 
titanium compounds zirconium compound is contained, 
furthermore the stretching property improves, thickness 
precision at time of film manufacture improves and is 
notoccurrence of streak, film which does not have drawing 
unevenness at time of drawing isacquired. 
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[0016] 

K/t-'>^<b^iai:Lrii. «!l^fi7^'5K. 7^.';7 

K EvoH mfimf&mz±^7\s^mit^^m^ 

EVOH ^^U>K-r€)Sgl::l^B#(c35ft]Lfcys fc 

b;!J^l:ift^'>^^:<^:t-^I<7) evoh ic-t^^^i^x 

EVOH izM^Lfz^J.t^^mit^^O^^mz 
EVOH ^;ia$1±fcyL-Ctc*:l^o 

*^*^57t^'^;^^b^!B^a)#««l*7^^'^7«fc8^m 

LT EVOH (7)±SaicJtfLr 0.0N5 
»*L<li O.oi-^l Slew* L<(i 

0.01-^.5 M*%T*fcy.o.oi Sft%*jSr'(i7t^ 
'^^1b^!K5^*a>jasi±i#bti-r.-:^.5 « 
«%^iffix.-&i:7hH7*<b^««33b<©ffi^b-r*fcift 

[0017] 

miz. :^^BMvit£>^\zi^cx. oimm. 

^\zV)\^H±Vf}±ntLX. /\-<Kn^';u-9-^h 

[0018] 

AKLTt#b*Lfc*«Bja) EVOH fflSifflfiEia 

I*. mmcymmzf^m^H. jsias^izcfcy 

^u^vh. ^>r;uA. v-H. tSil. 1$. 

C*lbOt»»Q°p(lHliRp°p^llftffl-r«>!*>Sif)^f>. 

^u*:/h^fflt^Tllt;5g|allE^i^lcfit■r^>^i:t^ 

JgliiSff^Sgli. 200^250 deg C (Dffiffl*^bS 



[0016] 

borated combination ones which it uses, even in copper 
compounds aluminum compound* titanium compound* 
zirconium compound, when it usesas food packaging material 
borated combination ones are adopted to be desirable 
frompoint where toxicity is low, said borated combination 
ones make, the for example boric acid<« borate^ boric acid 
ester* borax* boron halide, trialkyl boron and triaryl boron 
etc are listed. 

Especially it is not limited as method which 
containsabove-mentioned borated combination ones etc in 
said EVOHresin composition. It adds EVOH contains in 
EVOH of at least one kind, is possible tocontain 
simultaneously, to occasion where it blends beforehandafter 
blend, also, borated combination ones in water or other 
solvent melts to EVOH mixes, to solution of borated 
combination ones to soak the EVOH is possible. 

As for content of this borated combination ones converting to 
the boron, 0.01 - 5 weight%* preferably 0.01-1 weight%* 
furthermore with preferably 0.01-0.5 weight% , under 0.01 
weight% effect of borated combination thing content not to be 
acquired vis-a-vis total weight of EVOH, when on one hand, 
it exceeds 5 weight%, in order borated combination ones 
localization to do because gel occurs, it isnot desirable. 

[0017] 

Furthermore, with this invention also it is possible to use 
according to need* plasticizer* heat stabilizer* uhraviolet 
absorber^ antioxidant* colorant* filler^ other resin or 
other additive. 

Especially, it is possible also to add metal salt of 
hydrotalcite-based compound* hindered phenol type* 
hindered amine type heat stabilizer* high grade aliphatic 
carboxylic acid as the gelling preventing agent. 

[0018] 

EVOHresin composition of this invention which it acquires in 
this way is used in the application of molded article, forms in 
pellet* film* sheet* container* fiber* rod* tube and 
various molded article etc by melt mixing . 

There is many also a thing which again is offered to melt 
molding makinguse of these ground product (When reusing 
recovered product etc) and pellet. 

As melt molding method, extrusion molding method (T-die 
extrusion* inflation extrusion* blow molding* melt 
spinning* different type extrusion etc), injection molding 
method it is adopted mainly. 

It chooses melt molding temperature, from range of 200 - 250 
deg C, is many. 
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[0019] 

^:i?BjT'»bHfc EvoH mmmm^it. ±5n 
EVOH mmmf&m^^tjii,m(Dii.^u<ttt^m 

m^^mm&mt. :$^^m(D evoh mmmfS.^ 

[0020] 
[0021] 

r^mmM 4-20 Off -^u:7>r>)*m^(*. ?K 
XI±^^«^i*^^!afa:b^U7f:>KX(i^-(Dx 

m^Tt^'-jTSK. 7Ky^<bex;u. TKu^^e-'j 

7^U;US«}Sg. 7.5^l^>3^«JBg. ex.;u 

»J0u^^>x^xh7-. ^^1b7K';x^u>. ^ 
*<b7t^''J3^DeL.>l|?!)<^(fbti^o 

x5^u>-KKe~;i.^S^tt:^>{b^t*ff 



[0019] 

You can use EVOHresin composition which is acquired with 
this invention, for molded article an above-mentioned way, 
but layer which consists of especially said EVOHresin 
composition laminating thermoplastic resin layer at least in 
one surface, it uses as multilayer structure which becomes 
multilayer structure which is desirable , is suited forutility is 
acquired. 

As for said multilayer structure, because EVOHresin 
composition of this invention is used, as for the gas barrier 
property V transparency it is something which shows effect 
which is superior very in stretching property at time of from 
first high drawing. 

[0020] 

When said multilayer structure is produced, other substrate is 
laminated in one surface or both surfaces oflayer of resin 
composition which is acquired with this invention, but as 
laminate method,in ftlm^ sheet of for example said resin 
composition method melt extrusion of doing thermoplastic 
resin. Conversely in thermoplastic resin or other material 
method melt extrusion of doing said resin composition. 
Method coextrusion of doing said resin composition and other 
thermoplastic resin . Furthermore you can list film^ sheet of 
resin composition which is acquired with this invention and 
method etc which laminates film« sheet of other substrate 
making use of adhesive of organotitanium compounds 
isocyanate compound^ polyester compound or other public 
knowledge. 

[0021] 

linear low density polyethylene « low density polyethylene^ 

medium density polyethylene, high density polyethylene* 
ethylene-vinyl acetate copolymer, ionomer. 
ethylene-propylene copolymer, ethylene-acrylic vinegar 
ester copolymer* polypropylene* propylene-;al -olefin 
alone of (;al of carbon number 4'--20 -olefin ) copolymer* 
polybutene* poly pentene or other olefin or copolymer* or 
the alone of these olefin or unsaturated carboxylic acid or 
polyolefin resin* polyester* polyamide* copolymerized 
polyamide* polyvinyl chloride* poly vinylidene chloride* 
acrylic resin* styrenic resin* vinyl ester resin* polyester 
elastomer* polyurethane elastomer* chlorinated 
polyethylene* chlorinated polypropylene etc of thing or 
other broad definition which grafted is done can list 
copolymer with ester as the counterpart side resin in case of 
coextrusion. 



Also ethylene-vinyl acetate copolymer saponate is 
coextrusion possible. 
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[0022] 



SgfflJie^fl)^^ a(a„ • • ffiOS^t, 01;^ 

^jiCD^^JbT. b/a^, a^/a, a/az/b, a^,/b2, 
bj/bi/a^i/bj l|ffm(7)ffl«^^+5-a-*<prfi6T-fe 

(a)-is(b)s. ;S(b)-iS(a)M. mi^itmibz^mm 

[0023] 

lSj±*-|i-S«ll*i2^-r-5C<!:tfe*. 
ro-e, 3l)!Hblc|^«(cg*tfc«jg|*T*fcS. 



[0024] 

^ic 10 <gKl±t-r-SCi:*<, ifeltWI^ff^U^ 
A<, *IEB^icfcur(i±tBa)iio<asfS$T' 

20fgKi±, 24-50 <S<!:-r*Ci:tpIglT', C 
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From point of practicality of ease^ film property (Especially 
intensity ) of coextrusion film manufacture, it can use 
polypropylene^ polyamide^ polyethylene desirably even in 
description above. 

[0022] 

Furthermore, you obtain film^ sheet or other molded article 
once from resin composition which isacquired with this 
invention, in this when extrusion coating do film^ sheet etc 
of other substrate you laminate making use of adhesive other 
substrate,, substrate (paper^ metal foiU single screw or twin 
screw stretching plastic film or seat, woven fabric^ 
non- woven fabrics^ metal wadded ^ woody substance etc) 
of option is usable other than aforementioned thermoplastic 
resin. 

If layer configuration of multilayer structure when layer of 
resin composition which is acquiredwith this invention a (ai« 

* * * )» b (bi* b2<i, * ♦ * ) with doing other substrate^ 
for example thermoplastic resin layer, is the filra^ sheets 
bottle, bilayer structure of a/b furthermore, combination of 
option suchas b/a/b^ a/b/a. al/a2^* a/bi/b2* b2^I/a/b|/b2 being 
possible, with filament a, b bimetallic^ core (a ) -sheath (b ) 
type, core (b ) -sheath (a ) type, Or combination of. option 
such as eccentric core-sheath type is possible. 

[0023] 

In case of also, coextrusion, a it blends to b* b in a.adhesion 
of both layers aspect there are also times when resin which 
improves is combined in at least one of a and b. 

Regarding to this invention, said multilayer structure is used 
for those of various shape that way, but in order furthermore 
to improve property of said multilayer structure,it administers 
drawing, to be desirable , in high drawing* for example area 
ratio regarding drawing of 20 times or more, breaking and 
pinhole* crack or other to be superiorin stretching property 
which it does not occur, at same time, because itshows effect 
which is superior even in gas barrier property and 
transparency, It is a structure which is superior very in 
making thin film. 

[0024] 

Concerning drawing, with whichever of uniaxial drawing* 
biaxial drawing it is good, as muchas possible method which 
did drawing of high multiples satisfactoryin propertywise. 

With in case of uniaxial drawing with in case of 5 times or 
more* especially 10 times or more* biaxial drawing it 
makes 5 times or more* especially 1 0 times or more with 
area ratio, , it isdesirable in propertywise, but regarding to this 
invention, as though it is adescription above, also being 
possible to make 20 times or more* especially 24- 50 times 
with area ratio, even this time pinhole and crack* drawing 
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M<*S)tl* 80-170 deg *f*L<l* 100-160 
deg C €lS(7)ISHA^biil£tL^. 

[0026] 

:^mBM^ztil^x^t.:^^smm^ evoh «sg 

'&(!«iS;!)<4$^<D EVOH ^JigMf£^$^l^i>c 



a#7^•;^A^ig?Stt®^^S*.^^A<b 80-170 

deg C, »SL<I* 100-160 deg C T* 2-600 ^fH 
[0027] 

j^ipjifts. ESffls, mm9&m. K7-<75 

X. aiLiS iJiDX, ^*DX, ^^i-^ifJDX, x:^ 
'J-vhJDXl|^fT5ci7!)<-C-#5o 



±f^(7)}D<^#'^)^^fc7-^•;^A.•>-hs!tLMi§SI 
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unevenness or other the drawn film and drawing sheet etc 
which it does not occur are acquired at thetime of drawing. 

[0025] 

As drawing method, roll drawing method, tenter method . 
mbular drawing method, drawing blowing method or other 
other things, you can adopt also those where the draw ratio 
while t& forming and vacuum molding or other is high 
deeply. 

In case of biaxial drawing you can adopt each system of 
simultaneous biaxial drawing system and sequential biaxial 
stretching method system. 

drawing temperature is chosen from range of 80 - 170 deg C« 
preferably 100-160 deg Cextent. 

[0026] 

Regarding to this invention, for first time it is something 
where the high multiples drawing of multilayer structure has 
become possible due to fact that amount of heat which is 
absorbed at time of aforementioned EVOHresin 
composition, of this invention namely melting of EVOH 
uses specific EVOHresin composition. 

After drawing ends this way, heat-set is done next. 

heat-set while with practical , above-mentioned drawn film 
maintaining tensioned state with widely known means, does 2 
- 600 second extent thermal processing with 80-170 deg 
preferably 100-160 deg C. 

also, drawn film which is acquired cooling, rolling, 
printing, dry laminate treatment, solution ormelting 
coating, bag manufacmring processing, does deeply 
according to need, flash processes, box processes, tube 
processes and processes split etc itis possible . 

[0027] 

It is possible to be something of option as shape of multilayer 
structure which it acquires in this way, film, sheet, tape, 
bottle^ pipe, filament, modified cross-section extruded 
product etc is illustrated. 

also, multilayer structure which is acquired thermal 
processing, cooling, rolling, printing, dry laminate 
treatment, solution ormelting coating, bag manufacturing 

processing, does deeply according to need, flash processes, 
box processes, tube processes and processes split etc itis 
possible . 

As though it is a description above, it is useful as for film., 
sheet or container etc which is acquired as various packaging 
material such as foodstuff, drug, industrial chemical, 
pesticide. 
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:$i^mo) EvoH msm^mt. m&^^ms. 



[00291 

EVOH mmmf&^om'i^ 

x^u>#:fr fi 45 ^ ;u%. >^>^blt 97.0 ^ ;u% 
0) EVOH(A)t. x^u>^^M 30 ^;u%. 

its. 99.5 ^;U%(7) EVOH(B)^SE^S»ltA< 
60:40 i:JS^<^5lcmiS}fai«l^fit$SL 220 deg 

^ l%a)7t-x't7K7)CJ§?a*lcSAL. 80 deg C V 
12 0#rBl^t$Uc^. 15 deg C (7)Si$*To^;f L. 

no deg c X* 8 ^mnm^mK ^nB^o 

EVOH 8fligia««5* »fco 



®lS(^8ftfi)i± 53j/g xfcy. 150 deg c ja±r* 

(D®ia(l»»)li 35J/g T'fcofco 



DSC7^fflL^fco 
[0030] 

±IEEvoH^iJBgjfi^!^^fflOT. y^-[^z^ay 

i/EvoH mmmmmm/mmmmm/yf-'jyo 



(/-Ku:/DtV>a) MI A< i.2g/io loo/i. 
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[0028] 

[Working Principle] 

As for EVOHresin composition of this invention, because it . 
consists of those which showspecific melting curve which is 
measured with differential scanning calorimeter, as for gas 
barrier property^ transparency when offering to laminate of 
of course, polypropylene or other thermoplastic resin, 
breaking and pinhole^ cracky drawing uneven which fllrn^ 
sheet etc which is superior in stretching property which it 
does notoccur can be acquired. 

[0029] 

[Working Example(s)] 

Below, listing Working Example, you explain this invention 
concretely. 

Furthermore if "part'\ in Working Example "%" with as for 
certain there isnot especially notice, weight basis is shown. 

Working Example 1 

Production of EVOHresin composition 

EVOH of ethylene content 45 mole %^ degree of 
saponification 97.0 mole % (A ) with, EVOH (B ) of ethylene 
content 30 mole degree of saponification 99.5 mole % 
blended weight proportion 60: In order to become with 40, it 
supplied to single screw extruder and melting and mixing 
didwith 220 deg C, did pelletizing, threw said pellet in 1% 
boric acid water solution,with 80 deg C 12 hours after 
agitating, it washed with pure water of 1 5 deg C, 8 -hour dried 
with 1 10 deg C, acquired EVOHresin composition of this 
invention. 

As for entire surface area (All amount of heat ) of melting 
curve which shows endothermic peak which ismeasured by 
differential scanning calorimeter of this EVOHresin 
composition with 53 J/g , as for surface area (amount of 
heat )with 1 50 deg C or greater they were 35 J/g. 

Furthermore differential scanning calorimeter used Perkin 
Elmer make DSC7. 

[0030] 

Production of multilayer structure 

Making use of above-mentioned EVOHresin composition, 
depending upon feedblock 5 layers T-die , inorder to become 
layer configuration of polypropylene layer/adhesive resin 
layer/EVOH resin composition layer/adhesive resin 
layer/polypropylene layer, film manufacture it did, produced 
the multilayer multilayer film. 

As for constitution of film, polypropylene layer (MI of 
polypropylene 1.2 g/ 10 min ) of both outer layers 
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'jyaif\^>X'&^). "iO Ml A< 2.6g/10 25 
/i > EVOH e}fi&fflfi£1^1A< 50// tfe 

■5. 

=?. K^SiSS. SB-S11$TSBfl>Sn<i¥fiiSL/c, 



[0031] 

(Sff tt)±IB^lti Scm X Scm 
'J>yL, ^-y-V^^U^ 150 deg C -C- 1 ^^M^ 8ft 

lOOmm/sec <DS#j$Sl?, WL'fj^K 4 
fit:* IS] I- 6 <gCDIl(31»<S$:24 lS)T-5iE^^-$itl 



[0032] 

A • • • 1-2 *a);^i?*<ss4Lri^fc. 

X ■ .-3 *J4^±(DXi^*<«^L■CL^fc. 
[0033] 

(K«SjS«)±iS<!:l^»l-LT#btifcE#7 

MODERN-CONTOROL ttO OX-TRANIO-50 
^fflL>T 20 deg C. 65%RH (D^WT-QM'&L 
tzicdn? • day ■ atm). 

It RM-15A $fflL^T, ±iBi:l^»lcLTf#f>n 



[0034] 

g 1 izTFt EVOH ^fflL>-ciiii0!i 1 ic»i:r 
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100;mu,adhesive resin layer (adhesive resin being maleic 
anhydride-modified polypropylene, MI 2.6 g/10 min ) 25;mu, 
EVOHresin composition layer of intermediate layer is 50;mu. 

Concerning this multilayer structure, stretching property* 
drawing unevenness* oxygen permeability* transparency 
was appraised as though it is adescription below. 

[0031] , 

sampling it did (stretching property ) above-mentioned 
multilayer structure in 8 cm X 8 cm, 1 minute preheating did 
said sample with 150 deg C, with drawing velocity of 100 
mm/sec, in machine direction in4 -fold* transverse direction 
6 -fold did sequential biaxial stretching method with 
sequential (draw ratio:2 4-fold ), it appraisedwith 
below-mentioned standard with change in external appearance 
of drawn film which isacquired. 

As much as 0 ***drawing later smooth film is acquired. 

After X ♦ * * drawing film does, converts whitening to fill Bu 
jp9jpll. 

[0032] 

In drawn film which it acquires in same way as (drawing 

unevenness ) descriptionabove, change in external appearance 
was appraised with below-mentioned standard . 

0 ***streak did not occur. 

♦*♦* 1 - streak of 2 occurred. 

streak of X * ♦ ♦ 3 or more occurred. 

[0033] 

It measured under condition of 20 deg C* 65%RH oxygen 
permeability of drawn film whichit acquires in same way as 
(oxygen permeability ) description above, making use of the 
OX-TRAN 10-50 of MODERN- CONTOROL corporation 
(cc/m^* day* atm ). 

haze value of drawn film which it acquires making use of 
reflected transmittance meter RM-15A of (transparency ) 
Murakami Color Research Laboratory make, in same way as 
descriptionabove was measured. 

[0034] 

Working Example 2~4* Comparative Example 1-5 

Making use of EVOH which is shown in Table 1 EVOHresin 
composition wasacquired according to Working Example 1 . 

multilayer structure was produced concerning said 
EVOHresin composition, to similar to Working Example 
l,each property was appraised. 
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(Si.Uffi^ 3 iCOL^TIi. EVOH(A)RL^ 
EVOH(B)fZjD^r.EVOH(C)i:LT.Et:45 ^ 
;U % . Sv:97.0 ^ >U % ^ ffl . E ^ tk 
A/B/C=40/30/30 tft^^ckai:: 3 gO) EVOH 



[0035] 
[$1] 



Furthermore concerning Working Example 3, in order to 
become proportion A/B/C=40/30/30 the EVOH (A ) and in 
addition to EVOH (B ), EVOH (C ) as, making useof Et:45 
mole %^ Sv:97.0 mole %. EVOH of 3 kinds was mixed. 

Respective evaluation result of Working Example^ 
Comparative Example is shown in Table 2. 

[0035] 

[Table 1] 



EVOH (A) EVOH(B) 7h't7jR$Wa E*it 


EVOH (A ) EVOH (B ) boron content proportion 




Et 


Sv 


Et 


Sv 


(%) 


A/B 


Et 


Sv 


Et 


Sv 


(%) 


A/B 


H t& 0q 1 

// 2 " 3 
// 4 


45403040 


97.099.599.599.5 


30454045 


99.597.098.597.0 


0.020.030.030 


60/4070/3040/3070/30 


Working 
Example 1 
ditto 2 ditto 
3 ditto 4 


45403040 


97.099.599.599.5 


30454045 


99.597.098.597.0 


0.020.030.030 


60/4070/3040/3070/30 


tt^m ^ 

w 1 // 2 
// 3 // 4 


4045303240 


99.597.099.599.599.5 


504445 


99.599.597.0 


0.020.020.020 
0.03 


85/1550/5090/10 


Comparative 
Example 1 
ditto 1 ditto 
2 ditto 3 
ditto 4 


4045303240 


99.597.099.599.599.5 


- 504445 


- 99.599.597.0 


0.020.020.0200.03 


- 85/1550/5090/10 



[0036] 

Jl)Et:X5^U>#:^M(^;U%) 

Sv:>r>1bJ£(^;u%) 

[0037] 
[S 2] 



[0036] 

Note: Et: ethylene content (mole % ) 

Sv: degree of saponification (mole % ) 

It sought boron content with atomic absorption spectrometry . 

[0037] 

[Table 2] 





150°CJa±CD 








entire surface area 


150 *or higher 


oxygen 


transparency 
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stretching 
property drawing 

unevenness 


permeability 














(cc/m2'day"atni) 




(All amount of heat ) surface area (amount of 

heat) 


(cc/m<SP>2<ySP> * day* atm ) 


(J/g) (J/g) 
























(j/g)a/g) 


2 ff 3 
4 


53 66 59 
66 




35 48 40 
48 




o 
o 
o 
o 




o 
o 
o 

A 
* 






23 10 1 
8 30 






2.1 1.9 1.9 2.1 




Working 
Example 1 
ditto 2 ditto 3 
ditto 4 


2.11.91.92.1 


53,665,966 


35,484,048 


23,101,830 


i^mm^ " 

2 " 3 " 
4 // 5 

Comparative 
Example 1 
ditto 2 ditto 3 
ditto 4 ditto 5 


71 36 77 
77 72 




63 14 66 
69 66 




X 

o 

X 
X 
X 

Xo 
XX 

X 




o 

-0 






over 7 5 
over over 
over 






31.5 1.942.335. 
432.5 




7,136,777,772 


6,314,666,966 


over 75 
over over 
over 


31.51.942.335.432.5 






tt 



Because Note: -rfilm whitenings fibrillation etc happens, number of streak ismeasured 



-5 It was not possible . Because it exceeds measurable range of over: measuring apparatus, oxygen permeability is 

measuredwith 



Coming it is 



[0038] 

*^B^a) EvoH mmf&mt. mw}^^^a- 



[0038] 

[Effects of the Invention] 

As for EVOHresin composition of this invention, because it 
consists of those which showspecific melting curve which is 
measured with differentia] scanning calorimeter, as for gas 
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to 

SI 

1 a-K: tm^ a-d tUB c-d -CB^tl^ffi^ 



S2 

Am c-b <bil^ b-<l ^£1^ c>d X'S^tl^[i« 



barrier property^ transparency when offering to laminate of 
of course, polypropylene or other thermoplastic resin, 
breaking, pinhole^ cracky drawing uneven which effect 
which is superior in stretching property which it does 
notoccur is shown. 

[Brief Explanation of the Drawing(s)] 
[Figure 1] 

melting curve which is measured by differential scanning 
calorimeter of ethylene- vinyl acetate-based copolymer 
saponate resin composition of this invention 

[Explanation of Symbols in Drawings] 

S<SB>1</SB> 

surface area which is surrounded with curve a~c and straight 
line a-d and the straight line c-d 

S<SB>2</SB> 

surface area which is surrounded with curve c-b and straight 
line b-d and the straight line c-d 



150°C±IZll||$3lt^fct#lC. BH a-b tS^t) 
Drawings 



91} 










^^// ///\ 

//Av/)k 


a 


<^ 

c 





peak of mehing curve it starts rising, point 
b 

endpoint of peak of melting curve 

c 

When 150 * pulling straight line on, it mixes with curve a-b 
point 

d 

When 150 * pulling straight line on, it mixes with straight line 
a-b point 

[Figure I] 



130 140 150 ISO 170 



xxxxxxxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxxxxxxxx 

xxxxxxxxx 
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specification 



0021 



Modification 



linear low density polyethylene^ low density polyethylene* 
medium density polyethylene s high density polyethylene* 
ethylene-vinyl acetate copolymer* ionomer* 
ethylene-propylene copolymer* ethylene-acrylic acid ester 
copolymer* polypropylene* propylene-;al -olefin alone or 
copolymer* of (;al of carbon number 4-20 -olefin ) 
copolymer* polybutene* poly pentene or other olefin or the 
unsaturated carboxylic acid or polyolefin resin* polyester* 
polyamide* copolymerized polyamide* polyvinyl chloride* 
poly vinylidene chloride* acrylic resin* styrenic resin* 
vinyl ester resin* polyester elastomer* polyurethane 
elastomer* chlorinated polyethylene* chlorinated 
polypropylene etc of thing or other broad definition which 
grafted isdone can list alone or copolymer of these olefin with 
ester as counterpart side resin in case of {0021 } coextrusion. 



Also ethylene-vinyl acetate copolymer saponate is 
coextrusion possible. 

From point of practicality of ease* film property (Especially 
intensity ) of coextrusion film manufacture, it can use 
polypropylene* polyamide* polyethylene desirably even in 
description above. 
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